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I. Introduction
Beginning with the work of Becker (1962) and Mincer (1962) , economists have recognized the importance of work experience in analyzing the returns to post-school investments in human capital. Early research on human capital emphasized that on-the-job training can be as important a source of labor market skills as formal schooling. These skills can be learned through formal company-sponsored training programs or informally as workers learn by doing. Thus, any event that interrupts one's career, such as childrearing, prolonged unemployment or labor force withdrawal due to discouragement, illness or injury, reduces one's potential to acquire on-the-job skills.
The issue of workforce disruptions is likely to be particularly important for women because, under a traditional division of labor in the family, they are more likely to have taken time out of the labor force to bear and raise children. These choices can lead to gender differences in the extent of on-the-job training and thus contribute to the gender pay gap (Mincer and Polachek 1974) . Moreover, perhaps anticipating intermittent labor market attachment, women may choose careers with fewer opportunities for on-the-job training and investment (Polachek 1981) . Alternatively, or in addition, firms may anticipate such decisions by women and place them in jobs offering less training. And, through feedback effects, gender differences in treatment by firms (i.e., discrimination) can help to cause the traditional gender division of labor itself as well as to influence gender differences in the extent of on-the-job training and career choice. 1 See, for example, Weiss and Gronau (1981) who point out the possibility of such feedback: "Thus, wage discrimination can affect not only the level of earnings but also the patterns of investment and earning growth through its effect on the length of career interruptions" (p. 609).
Moreover, since there is considerable variation in women's work histories, in addition to contributing to the gender pay gap, work force disruptions are likely to be important in analyzing female wage determination, particularly as female immigrants, who have lower 2 labor force participation than native-born women (Blau, Kahn and Papps 2011) , comprise a rising share of the female population. While workforce disruptions are likely to be a particular issue in analyzing women's labor market outcomes, some subgroups of men, for example blacks and the less educated, may experience disruptions to a greater extent than others. Declining relative labor force participation and employment rates for these groups relative to whites and the more educated suggests that variance in the work histories of men may be increasing. Moreover, with the aging of the population, it is becoming increasingly important to understand the process of retirement, including the degree to which workers choose phased retirement with partial labor force participation. Data on actual work histories are essential in studying this process. And with the growing share of the population born abroad, the study of work assimilation of immigrants is likely to become increasingly important as well. Finally, the length and depth of the Great Recession that began in December 2007 and ended in June 2009, 2 the increase in longterm unemployment that accompanied it, and the anemic job recovery that followed 3
In addition to the importance of on-the-job experience for understanding gender differences in labor market outcomes, and wage determination for women and a number of other groups, it also plays a role in the study of wage inequality generally. Specifically, economists studying increasing wage dispersion in the United States and many other countries have focused on rising prices of human capital, including formal schooling as well as skills acquired on the job, as important causes of rising wage inequality (Katz and Murphy 1992; Juhn, Murphy and Pierce 1993) . However, to correctly estimate the return to labor market experience requires accurate measures of labor market experience itself.
have most likely made the issue of work experience disruptions of even broader significance across the labor force. 4 extent of labor market experience are an example of the kind of population heterogeneity that can also affect observed wage inequality (Katz and Murphy 1992; Juhn, Murphy and Pierce 1993) .
To analyze these issues, one needs data on individuals' work histories. Yet the most representative and largest national data bases in the United States-the Census, the American Community Survey, and the Current Population Survey (CPS) do not collect information on actual work experience. This omission does not present a serious problem in measuring work experience for those who are continuously employed full time throughout their adult lives, as is the case for many groups of men. However for those with interruptions of full-time work experience, these data sources will lead to potentially serious measurement errors and thus biased estimates of the returns to experience as well as the quantity of post-school human capital investment. In addition, the lack of information on actual experience in these data bases also has serious consequences for analyzing differences in pay across groups, most notably, perhaps, the gender pay gap. For example, to the extent that women have substantial interruptions of their careers, using proxies for experience such as the estimated time since one left school (potential experience) will understate gender differences in labor market qualifications. Insights into intergroup differences in occupational choice and educational attainment will also be less complete than otherwise. Moreover, virtually all of the literature on wage inequality has used data such as the CPS and thus does not control for actual work experience. This may lead to biased estimates of the return to experience for some groups, and changes in the dispersion of actual work experience will be treated as a source of changing "residual" wage inequality-i.e., wage inequality that cannot be explained by observed skills or by the prices of observed skills.
Therefore, in addition to helping us understand group differences in wages, data on actual work potential experience for a group, say due to rising labor force attachment, can manifest as an increasing "return" to potential experience. O'Neill and Polachek (1993) describe such findings for women in the 1980s using the Current Population Survey.
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histories can lead to a more accurate accounting of the reasons for changes or differences in wage inequality.
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There are two national sources of data in which work history information is collected:
the National Longitudinal Surveys (NLS) and the Michigan Panel Study of Income Dynamics (PSID). The NLS is focused on specific age cohorts and was never intended to be representative of the full US population. 6 In contrast, the PSID was intended to be a representative sample of the US population in 1968, with a sample of 5000 families in that year. However, work history data have been collected in the PSID only among heads of households and wives, and the sample changes over time due to attrition and the addition of new members of the original households or their descendants. Thus, while the PSID does cover the entire working age range, its representativeness of the US population at any point in time depends on the characteristics of the attriters and the new members of the panel, as well as on whether heads and wives are representative of the total adult population. For example, the PSID does not collect detailed work histories of adult children living with their parents, if the parents are at the head of the PSID-defined family unit. In addition, the PSID allows for sample sizes of roughly 4,000-6,000
employed workers with wage observations in any given year. In contrast, the CPS is a random cross section each year, assuring representativeness, and is much larger than the PSID, admitting wage analysis samples of at least 30,000 in recent years.
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In this paper, we use data from the PSID and from the Princeton Data Improvement Initiative (PDII) survey conducted by Westat and described at :
The larger size of the CPS allows one to stratify by subgroups including, by age, education, race, and ethnicity or nativity status. 5 As pointed out by Lemieux (2006) , residual inequality itself can be affected by the distribution of observed worker attributes. Having data on actual work experience can inform analyses of the impact of observed skills on residual inequality as well as on overall wage inequality. 6 For example, the original cohorts included men age 45-59 or 14-24 in 1966, and women age 14-24 or 30-44 in 1968. 7 In previous work on gender Kahn 1997 and 2006) , we confirmed that the PSID and CPS yielded roughly similar conclusions about gender wage differentials and wage inequality over the 1979-1998 period. Of course, the CPS has no information on actual experience beyond that accumulated in the year prior to the survey. But the similarity between the PSID and CPS with respect to common variables gives one some confidence in analyses using the PSID, since the CPS is a nationally-representative data set. We next analyze data from the PDII survey, which was designed to mimic the CPS in its survey methodology. The survey includes two questions on retrospective work experience, similar to those in the PSID. (See the Appendix for the text of the questions used in each survey). We find that tabulations and analyses using the PDII data are quite similar to those employing the PSID. The PDII data on actual work histories add considerable explanatory power to wage regressions for women, even if they control for potential experience (defined as age minus years of schooling minus 6, or roughly the number of years that have elapsed since leaving school) and current job tenure. Potential experience may be calculated in virtually all CPS data sets and current job tenure is additionally available in the CPS Tenure Supplement surveys, which are conducted every two years ( see, http://www.bls.gov/news.release/pdf/tenure.pdf). Therefore having data on actual work histories would represent a noticeable improvement over the CPS even when it conducts its Tenure 6 Supplement survey. In addition, for a small subset of respondents, the PDII survey asked adults to provide information on a randomly-selected other adult in the household, much as the CPS asks for proxy responses from the person contacted by the Census during its data collection. We find that the responses to questions about total work experience given for proxy adults is similar to that given by respondents of the same gender and marital status about their own work histories.
These findings from the PDII survey suggest that it would indeed be feasible to add two retrospective work experience questions to the CPS annual March supplement and that this addition would yield valuable information for those analyzing labor market outcomes. The inclusion of these retrospective experience questions in the CPS would ensure that we have a representative sample of the adult population with data on actual experience. In addition, since the March CPS has much larger sample sizes than the PSID, it would allow for much more detailed analyses of experience and labor market outcomes than does the PSID.
II. The PSID Data
To illustrate the value of measuring actual work experience, we focus on women and the gender wage gap, analyzing extracts from the PSID referring to the 1980, 1990 and 1999 survey years. We thus not only study the role of experience at a point in time, but we also provide analyses of changing levels of experience, which were indeed dramatic for women, especially in the 1980s (O'Neill and Polachek 1993; Kahn 1997 and 2006) . Whenever people join the PSID panel for the first time as a head or wife, they are asked how many years they worked since they were 18 years old, and, of these years, how many involved full-time work. In addition, in 1976 and 1985, the PSID asked all heads and wives these two questions, regardless of when they joined the panel. The answers to these questions form the base we use to calculate actual total experience, full-time experience, and part-time experience (defined as total experience minus full-time experience). Once we have these initial values for the experience 7 variables, we fill in the period between the date these questions were asked and the focal survey year (e.g., 1980, 1990 or 1999) The PSID does contain information that allows one to compute the time since leaving school, a perhaps more accurate indicator of potential experience, although with the prevalence of employment among college students, this alternative measure may be problematic as well. We use the more standard measure of potential experience here since our purpose is to investigate the value of adding simple questions about actual experience to nationallyrepresentative data sources such as the CPS, which do not generally collect information on the date of leaving school.
In contrast, for men, the potential experience effects are nearly the same size as the effects of actual experience, presumably reflecting the smaller incidence of work interruptions for men. Figure 1 shows the implications of these wage functions for women's experience-earnings profiles. In each year, using actual or full-time experience yields a considerably steeper profile than using potential experience. For example, in 1999, female wages are predicted to rise by 0.14-0.15 log points more after 20 years of actual or full-time experience than after 20 years of potential experience. Given that the raw gender pay gap was 0.275 log points in 1999 (Table 1) , this is a substantial difference. The profiles indicate that failure to collect data on actual work histories causes one to severely underestimate women's accumulation of on the job human capital. In contrast, not surprisingly, men receive a similar return to 20 years of potential, actual or full-time experience. An additional finding worth noting is that the gender gap in the return to actual or full-time experience was lower in 1999 than in 10 1980. This change likely reflects an increase in the relative quality of women's work experience, as women were investing in careers to an increasing extent (see also O'Neill and Polachek 1993).
We also experimented with alternative specifications in assessing the importance of actual experience measures in explaining the gender pay gap. Specifically, several analyses have emphasized the possible deterioration of skills when workers leave employment, including Mincer and Polachek (1974) , Spivey (2005) , Gorlich and de Grip (2009), and Bertrand, Goldin and Katz (2010) . Moreover, the impact of work interruptions may be nonlinear, as short career interruptions may have less serious effects than long interruptions. On the other hand, in some labor markets, even short interruptions may greatly reduce one's wage growth by eliminating the chance to move up fast track career ladders. 13 Thus we estimated models including dummy variables for time out of work (break time) of 1-2 years, 2-3 years and 3+ years, in addition to the actual experience variables. While we expect time out to lower wages, break time is also positively correlated with age, controlling for education and actual experience. Therefore, the effect of break time will be the net result of the possibly opposing forces of skill deterioriation and aging. The results of these analyses are shown in Appendix Tables A1. Comparison of   Table 3 and Table A1 shows that the coefficients for actual labor market experience are similar whether or not we control for break time. The break time coefficients themselves were generally negative (although not always significant), suggesting the deterioration of skills during periods out of the labor force. We should point out that the timing of labor force withdrawals can also affect wages, although the PSID does not allow one to determine when the withdrawals took place.
14 Table 4 shows the consequences of using the various measures of experience for the unexplained overall gender pay gap and also race pay gaps separately by gender. Looking first at Panel A, we see that, in each year, the unexplained gender pay gap is smaller using actual than potential experience and smaller still using the disaggregated part-time and full-time experience variables. Additionally controlling for break time moderately reduces the unexplained gender pay gap in 1990; but does not affect the results for the other two years.
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The difference between the results for actual and potential experience can be substantial. For example, in 1980, replacing potential with actual experience lowers the unexplained pay gap from .466 to .389, for a reduction of .077 log points. Replacing actual experience with the fulltime and part-time experience variables results in an additional reduction to .341, or a fall of .048 log points. By 1999, as would be expected, the effects in each case were smaller, but, interestingly, we add as much information by disaggregating actual experience into its full-time and part-time components as we do by replacing potential with actual experience. In each case the unexplained gap falls by .028 log points. Thus, for estimating ceteris paribus gender pay gaps, it is clearly better to use actual rather than potential experience, but it is also advantageous to be able to decompose work histories into part-time or full-time experience. The results also
show that, in all three specifications, the ceteris paribus gap declined over the period as a whole, with the decline centered on the 1980s.
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Panel B of Table 4 shows that unexplained race pay gap for men declines by about one percentage point when we replace potential experience with actual full-time and part-time However, Table 4 indicates that the potential experience specification considerably overstates this decline because it reflects the impact of the decreasing difference between actual and potential experience, as well as the decrease controlling for actual total or full-time experience.
12 experience, reflecting nonwhite males' higher joblessness. Moreover, perhaps reflecting the worsening economy facing less skilled workers, the unexplained race pay gap rises in absolute value, particularly in the 1980s when the bottom of the wage distribution fared the worst (Autor, Katz and Kearney (2008) . Panel C shows the race gap for women. In contrast to men, the unexplained gap for nonwhite women actually becomes more negative (or less positive for 1999)
when we replace potential experience with actual full time and part time experience. This pattern occurs because of nonwhite women's higher levels of actual labor market experience relative to that of white women. Thus, failure to obtain data on actual experience, then, leads one to make an upward biased estimate of nonwhite women's wages relative to those of comparably-qualified white women. Table 4 also indicates that the position of nonwhite women deteriorated in the 1980s, as it did for nonwhite men, but, in contrast to nonwhite men, it improved in the 1990s.
Finally, Appendix Table A2 compares the overall performance of regressions of women's wages on potential experience, aggregated total experience, or disaggregated full-time and parttime work experience based on the PSID data. In addition, the Table shows results for residual wage inequality for each specification. The purpose of the table is to compare the performance of models that use the type of data available in the CPS, where data on experience are not available, with those that include the experience variables. Table A2 shows that both the unadjusted and adjusted R 2 rises noticeably in each year when we replace potential experience with the work experience variables. For example, in 1999, the R 2 adjusted for degrees of freedom rises from 0.211 to 0.247, and then again to 0.267 as we move from the potential experience specification to the total experience and then the full-time and part-time experience specifications-with a similar progression for the unadjusted R 2 . The rising unadjusted R 2 of course implies falling residual inequality as we replace potential experience with actual work history data. Moreover, the last column shows the changes in both R 2 measures and in the residual variance over the 1980-1999 period. In the potential experience specification, which would be the only one available in the March CPS, residual inequality rises by 0.068 log points 13 between 1980 and 1999; however, in the full-time and part-time work experience specification, it rises by 0.056 log points, or about 18% less. While this is not a dramatic difference, it does suggest that the previous literature may have overestimated the level and increase in women's residual inequality and therefore the extent to which rising prices of unmeasured skills have contributed to rising wage inequality among women, on the assumption that changes in residual inequality reflect changing prices of unmeasured skills (Juhn, Murphy and Pierce 1993) .
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The last specification in Table A2 shows a model with both potential experience and disaggregated full-time and part-time experience included. This is comparable to the break-time specification discussed above in that it implicitly controls for workforce interruptions. Further it provides additional information on whether including controls for the components of actual experience improves the fit of the model compared to the potential experience specification. As would be expected, the results in Table A2 indicate that both the unadjusted and adjusted R 2 are noticeably higher in each year, and residual inequality is lower, when the actual experience variables are added to a model which includes potential experience. Moreover, the R 2 and residual inequality are very similar to the model just using the disaggregated full-time and parttime experience measures, suggesting that controlling for time out of the labor force does not contribute much to the fit of the model. (The results for residual inequality were virtually identical when we replaced the potential experience variables with the dummy variables for break time.)
IV. Long vs. Short Recall in the PSID's Retrospective Measures of Work Experience
As mentioned earlier, the PSID collected retrospective experience information for all Recall that in the survey, respondents are asked only whether they worked full time (for most or all of the year), whereas we have used a 1500 annual work hour cutoff. However, results were similar when we used a 1200 hour cutoff instead. 19 We focus on women because of their greater likelihood of interrupted careers. Not surprisingly, there was a closer match between constructed and retrospective experience measures for men, with differences in the absolute the survey variable, then we should expect to see a larger effect of the former on wages. Table 7 indeed shows a slightly higher main effect of constructed (0.049) vs. survey (0.044) experience, with identical quadratic terms (-0.0008). And using the constructed measures as instruments for the survey measures boosts the main effect to 0.054 with a slight rise in absolute value for the quadratic term, reflecting the common signal in the two measures of experience. But overall, Table 7 suggests that we do not gain very much by using the annual reports between 1976 and 1985 versus the 1985 retrospective data. In either case, the main effect of estimated actual experience is well above the main effect of potential experience, which is only 0.002 and is not even statistically significant (the quadratic term for potential experience is very small and also insignificant)
respondents have smaller differences between the two measures.
If younger individuals have better memories (and/or a shorter, less complex time period to recall) and whites have higher quality schooling than nonwhites, then the regression results in Table 6 support the idea that the difference between the two experience measures represents greater recall errors in the 1985 survey compared to the annual reports of work activity between 1976 and 1985. The Table suggests that we do gain something by using annual reports of experience during the previous year compared to one-time retrospective questions.
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value of the two measures averaging 1.36 years for experience and 2.26 years for full time experience, considerably less than the figures cited above for women.
. Finally, Table 8 shows similar results for full-time experience. We obtain a 20 In the first and third specifications (omitting controls for college and advanced degree), the coefficient on years of schooling is negative and significant. The addition of controls for college and advanced degree in the second and fourth specifications does not appear to provide any additional information. 21 Recall that the results in Tables 7 and 8 are based on a subsample of respondents who were in the panel continuously between 1976 and 1985 and thus may differ from results presented earlier for the full sample.
16 small increase in its coefficient when we use the constructed, as opposed to the survey, variables and a further slight increase when we use instrumental variables.
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The overall message from the analyses in Tables 7 and 8 is that collecting retrospective experience data is likely to be adequate for many purposes, although the PSID does demonstrate that disaggregating this into full-time and part-time components would be useful. Thus, having information on actual experience, whether it is collected retrospectively or constructed from annual reports of work activity, represents an important improvement over data that only allow us to compute potential experience. Moreover, the small gains in apparent accuracy in using the annual reports vs. the retrospective information suggest that cross-sectional data sets like the 23 22 The effect of part-time experience does increase markedly using the instrumental variables estimation, however.
Specifically, respondents were asked to state the number of years since age 18 in which they did any work for pay 23 We made some small changes in the PSID wording of these questions either for consistency with other CPS questions or in the interest of clarity based on the results of pre-tests of the questions by Westat.
(counting all years in which they worked either all or part of the year) and, of those years, how many involved full-time work for at least half of the year.
We first consider the results of a consistency check of these questions. only years since age 18 should be counted. After the resurvey, in 91 cases of 2513 (3.6% of the sample), the experience data were inconsistent with the age 18 directive (principally individuals who were not resurveyed), and about 2/3 of those had excess reported experience of one or two years. As shown below, the manner in which these inconsistencies are treated has virtually no effect on one's conclusions from analyzing the data. This suggests that asking respondents to compute their experience levels in a phone survey is indeed useful and does not yield serious enough errors in consistency to bias the results. Table 9 provides some descriptive statistics for the PDII sample.
24 24 Westat supplied a set of sampling weights which we used in all analyses.
We have restricted the age range to 18-65 in all cases. Table 9 shows data for all adults and also the corresponding data for wage earners. First, note that we have provided three definitions of total experience, full-time experience, and part-time experience: (i) the unedited survey responses; (ii) the survey responses after Westat re-surveyed 38 of the respondents with inconsistent data; (iii) the post-resurvey responses edited so that experience is truncated so as never to be greater than age-18 (the 18 Michigan Survey Research Center performs a similar edit of reported experience greater than age-18 in the PSID). In each case, the mean and standard deviation of the experience variables are hardly affected by the different definitions. For example, among women in the full sample (Table 9 , Panel B, first column), total experience under these definitions averages between 20.5 and 20.9 years, a very tight range. While this agreement across these different measures does not eliminate the possibility of recall errors, it is reassuring.
If the PDII data are indeed representative of the US population, then the experience gap between men and women has decreased between the PSID's 1999 data (Table 1) 
and 2008, when
Westat conducted its survey, particularly for full-time experience. For example, among wage earners (Table 9 , third column), the gaps are 2.8-2.9 years more full-time and 1.4 years less parttime experience for men than women, for a total experience gap of 1.4-1.5 years favoring men.
These are smaller in magnitude than the gaps shown for wage earners in the PSID as of 1999: 4.6 years more full-time and 2.3 years less part-time experience for men, adding up to a 2.3 year male advantage in total experience. For men, the average level of total experience (21.2 years) in the 1999 PSID is very similar to the level for wage earners in the PDII data as shown in Table   9 (21.7-22.0 years), whereas women's experience is slightly higher in the PDII data (20.3-20.6 years as shown in Table 9 vs. 18.9 years in the PSID data as shown in Table 1 ). We also computed mean values for married adults and married adult wage earners (data available upon request). In both cases, the gender gap in experience is larger than for the adult population as a whole or adult wage earners, as would be expected under a traditional division of labor in the family. For example, among married wage earners, men have 4.8 years more fulltime and 1.9-2.0 years less part-time experience than women compared to a full-time gap of 2.9 19 years favoring men and a part-time gap of 1.4 years favoring women among adult wage earners.
The larger gender experience gaps (and, as shown below, gender wage gaps) for married people vs. all adults provide further evidence for the credibility of the PDII survey, and by implication, a similarly designed experience module in the CPS. Table 10 shows the results of computing the unexplained gender pay gap under various specifications of the (male) wage equation (regression results are shown in Appendix Table A3 ).
The dependent variable is the log of average hourly earnings, and its computation takes into account the time period for which one is paid (i.e., hourly, weekly, etc.). 25 . The raw pay gap for all women is 0.29 log points on average, similar to its level in the 1999 PSID (0.28). Using a wage equation with controls for education, potential experience (and its square) and race, the unexplained gender pay gap rises to 0.32 log points. Further disaggregating the experience variable into full-time and part-time components reduces the unexplained gap by another 0.014-0.017 log points. These changes in the unexplained gap are qualitatively similar, although smaller in magnitude, to those for the 1999 PSID. This decrease in magnitude is likely lower gender gap in experience in the 2008 PDII survey than in the 1999 PSID. This may be due an actual decline in the gender experience gap over this period, but could also be due, in whole or part, to unknown differences between the two surveys. The PDII experience data are thus able to explain about 3 percentage points of the unexplained pay gap, or about 10% of it. The results for married workers (the second column of Table 10 ) are similar, although the raw gap and the unexplained gaps are 8-10 percentage points higher than for all women, as might be expected. As in the case of the PSID-based analysis, the results are similar when we control for break time, modestly reducing the unexplained gap for all workers and very slightly increasing it for married workers (see the last row of the table).
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Looking more closely at the regression results in Table A3 , we see that the estimated returns to education are about 8-10%, a range that is consistent with earlier research on the returns to schooling in the United States (see, for example, Card 1999). For men, the returns to actual experience are slightly higher than the returns to potential experience, as one might expect. However, among women, the returns appear to be about the same. For example, after 20 years, the potential experience equation yields a wage increase of 0.56 log points (relative to new workers), while the aggregated actual experience equations yield an increase of 0.50 log points.
The effect of 20 years of full-time experience is slightly smaller, at 0.44 log points.
One might have expected a higher return to actual than to potential experience for women, and the fact that we do not observe this may indicate the presence of measurement errors in the PDII experience data. 28 We studied the issue of measurement error in the experience variable by instrumenting for actual experience and its square with potential experience and its square.
29 27 As was the case with the PSID, Table A3 shows that the break time variables generally lowered wages.
Because there are only two instruments, we were not able to disaggregate the actual experience variable into its full-and part-time components. We indeed found a steeper profile using instrumental variables (IV) than ordinary least squares (OLS): the IV results imply that after 20 years of actual experience, women's wages rise 0.79 log points relative to new workers, in contrast to the 0.49 level for the OLS estimates. For men, the differences between the profiles using OLS and IV are much smaller. In particular, after 20 years of actual experience, men's wages rise by 0.57 in the OLS model using actual experience, and by 0.60 in the IV actual 28 Actually, Mincer and Polachek (1974) also find a larger effect for potential experience than for actual experience before they disaggregated actual experience into segments relating to childbirth. Unfortunately, the PSID data don't allow such a detailed analysis of work history, although, as the findings here suggest, having information on actual experience is an important improvement over the potential experience measure. 29 Of course, there may be other reasons to instrument experience, since it is likely to be affected by labor market outcomes.
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experience model. These IV analyses are consistent with the idea that measurement errors may be more severe for women than men and that, once corrected, women actually have steeper experience-wage profiles than men.
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These IV models are only suggestive, however, since it is possible that both potential and actual experience belong in wage equations to capture the effect of time out of the labor force.
Further, as note earlier, the inclusion of the actual experience variables in a model that controls for potential experience sheds light on whether this additional information improves the fit of the model. In Table A4 we present goodness of fit and residual inequality results for this and a number of other alternative specifications of the female wage equation estimated on the PDII data, again (as with the PSID results presented earlier) with the goal of evaluating the performance of models including actual experience relative to those with potential experience only. The experience measures in Table A4 are based on post-resurvey data in which experience is constrained to start at age 18. The first three specifications in Table A4 show very similar R 2 s and residual inequality for the potential experience, aggregated total actual experience, and disaggregated full-time and part-time experience specifications. However, when we include both the potential experience and disaggregated actual experience variables, we obtain a somewhat higher R 2 and lower residual inequality. Moreover, the actual experience variables are highly significant as a group in this specification. In particular, even controlling for potential experience, a woman with 20 years of full-time experience outearns one with no full-time experience by 0.32 log points, all else equal. In other words, the actual experience variable 30 The endogeneity of experience could also help explain why the IV estimates are different from the OLS estimates. However we would expect the endogeneity bias to be positive-the unmeasured factors that lead to higher wage offers are likely to be positively correlated with commitment to the labor market and thus accumulated work experience. In contrast, measurement error produces a downward bias in the OLS estimates. The fact that we observe larger IV than OLS effects of experience is thus consistent with the measurement error interpretation. In the PSID data, instrumented experience models produce a slightly less steep profile than OLS experience models, suggesting that in 1999, the endogeneity biases dominated any measurement error biases. Perhaps the endogeneity biases are less severe today, to the extent that women's labor supply is less sensitive to earnings opportunities than it was in the past (Blau and Kahn 2007) .
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coefficients imply considerable variability in wages among women with the same potential experience.
31
The PDII survey also asked workers how long they had been with their employer, a question that the CPS asks every two years in its Tenure Supplement (see above). The PDII data thus allow us to determine whether the CPS tenure data, in conjunction with potential experience, are sufficient to summarize women's work histories. If so, then the Tenure Supplement would be sufficient for analyzing the gender pay gap and women's wage determination in general. The results in Table A4 indicate that adding the disaggregated actual experience variables to a model that already includes tenure and potential experience leads to a higher R 2 (raising it from 0.323 to 0.351) and a slightly lower residual variance. (The regressions are shown in Table A5 .) More importantly, we reject the hypothesis at the 0.0000 to 0.0002 significance level that the actual experience variables add no explanatory power. And, controlling for tenure and potential experience, a woman with 20 years of full-time experience outearns one with zero years of full-time experience by 0.33 log points. Therefore adding work history variables even to the CPS Tenure Supplements would noticeably improve our understanding of women's wage determination.
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Finally, as mentioned, the CPS conducts a telephone survey, with the responding adult providing data for the related adults in the household. To test the feasibility of such proxy reporting for the experience questions, we asked a random subset of the respondents in the Westat survey to provide data on a randomly chosen other adult in their household. This allows us to study the effects of proxy reporting on the quality of the experience data collected. To gauge the quality of these data, we compared the proxy responses for spouses with the sample averages of self-reports for married respondents. Table 11 shows the results of these comparisons. Although the number of spouses for whom proxy responses were obtained is 31 The actual experience wage profiles were not affected when we included a series of dummy variables for break time defined earlier. 32 Again, replacing the potential experience variables with the break time variables led to very similar results.
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relatively small (48 husbands and 51 wives), the data match up well with that of married respondents of the same sex. This correspondence gives us some confidence that the CPS could profitably collect proxy data on work experience from its March Supplement respondents.
VI. Conclusions
In this paper, we used PSID data and data from a 2008 telephone survey of adults conducted by Westat for the PDII to explore the importance and feasibility of adding retrospective questions about actual work experience to a cross-sectional data set like the March CPS annual supplement. We demonstrated that having such actual experience data is important for analyzing the gender pay gap, since women continue to have less labor market experience than men, and on-the-job training and learning have been shown to be important components of post-school human capital accumulation. We find that having information on actual full-time and part-time work experience can explain up to 35% of the unexplained gender pay gap in the 1999 (using the PSID) and 18-19% of the unexplained pay gap in the 2008 PDII data. Moreover, inclusion of information on actual experience is helpful in understanding wage determination of women as well as for analyzing female wage inequality. Experience profiles for women are generally found to be much steeper when we use actual full-time and part-time experience rather than potential experience. Failure to include such data causes us to severely underestimate women's on the job human capital accumulation. Moreover, using potential rather than actual experience causes us to overstate the increase in women's residual wage inequality from 1980 to 1999 by about 20%.
In terms of the retrospective experience data itself, we show that while annual recall appears to be slightly more accurate than long recall, the difference in the quality of experience measures based on each is small. This result has important implications for annual independent cross-section data such as the CPS, since the experience questions could be asked at most only twice of each respondent (once in their first four months in the CPS and once in the second 24 fourth month period). 33 Finally, we showed that a telephone survey of respondents produces credible data on work experience, both for actual respondents and for proxy respondents in the household. Again, the CPS operates in a similar way, suggesting that the CPS could also collect proxy experience data that would be useful. We thus conclude that adding retrospective experience questions to the March CPS would help us understand not only the gender pay gap and female wage determination but likely also gaps along other dimensions such as race, education, or nativity status. Such information would likely also be helpful in efforts to understand the long-term effects of the Recession of December 2007, which likely produced significant work force interruptions for broad segments of the population. In addition, with more accurate data on actual work experience, we can better understand the wage determination process through wage regressions that correspond to original notions of human capital.
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The values for this variable represent the actual number of weeks (01-52) Head worked on all of his/her extra jobs except the first one.
7. On the average, how many hours a week did you work on this job?-ALL EXTRA JOBS EXCEPT FIRST
The PSID staff combines these weeks and hours answers and computes an annual work hours variable. This is what we use to compute actual (>0 hours) and fulltime (>=1500 hours) experience for each year.
B. Experience Questions from the Westat Survey
Q36a. Since age 18, in how many years altogether have you worked for pay or profit? Please count all years in which you worked either all or part of the year. Note: "Proxy" men are husbands of women who were asked to provide information about another adult in the household, with an analogous definition for proxy women. "Self" denotes married respondents providing their own data. 
